Immobilization and stabilization of lipase (CaLB) through hierarchical interfacial assembly.
Nanostructure-enabled hierarchical assembly holds promise for efficient biocatalyst immobilization for improved stability in bioprocessing. In this work we demonstrate the use of a hierarchical assembly immobilization strategy to enhance the physicochemical properties and stability of lipase B from Candida antarctica (CaLB). CaLB was complexed with iron oxide nanoparticles followed by interfacial assembly at the surface of an oil-in-water emulsion. Subsequent ring opening polymerization of the oil provided cross-linked microparticles that displayed an increase in catalytic efficiency when compared to the native enzyme and Novozym 435. The hierarchical immobilized enzyme assembly showed no leakage from the support in 50% acetonitrile and could be magnetically recovered across five cycles. Immobilized lipase exhibited enhanced thermal and pH stability, providing 72% activity retention after 24 h at 50 °C (pH 7.0) and 62% activity retention after 24 h at pH 3.0 (30 °C); conditions resulting in complete deactivation of the native lipase.